David Colman: A Tribute
On June 1, 2011, David Colman, a renowned Neuroscientist, Director of the Montreal Neurological Institute (MNI), and a long-standing member of the editorial board of this journal, passed away unexpectedly following a recent illness. His death was a devastating loss to his family, to his associates and coworkers at the MNI, and to his many friends and colleagues in neuroscience. He leaves a rich legacy of fundamental contributions in the areas of myelin biology, the synapse, and the mechanisms of cell adhesion. He also presided over the reinvigoration of the venerable MNI (The Neuro), which brought to the fore his unique gifts as advocate, educator, and mentor.
Dave was raised in a close-knit family and community in Upper (Northern) Manhattan, attended the prestigious Bronx High School of Science and then New York University (NYU) during the late 1960s and early 1970s, where he was politically active, as was common in that era. He entered State University of New York (SUNY) Downstate as an MDPhD trainee, but as science was his passion, he completed only his PhD, focusing on the neuroanatomic analysis of visual projections. In 1978, he moved to NYU for his postdoctoral fellowship. At this time, the Department of Cell Biology at NYU, under the leadership of David Sabatini, was in the vanguard of elucidating mechanisms of membrane protein biosynthesis and trafficking. Dave credited this fellowship and Sabatini with introducing him to myelinating glia as a spectacular model of cell polarity and membrane biogenesis. The strong cell biological perspective he acquired at NYU was a hallmark of Dave's work throughout his career.
During this fellowship, Dave investigated the pathways of myelin protein biosynthesis. This resulted in a beautiful, foundational paper (Colman et al., 1982) that demonstrated that specific myelin proteins are synthesized on either ERbound or free polysomes and, accordingly, follow different routes to the myelin sheath. Unexpectedly, he also found that mRNAs for the major proteins were differentially distributed in the oligodendrocyte, i.e., PLP and MBP mRNAs were enriched in the oligodendrocyte soma versus processes, respectively. This was a striking, early example of the phenomenon of local mRNA translation: a finding that helped establish that segregation and delivery of mRNAs, and their translation products, are an important general phenomenon in mammalian cells.
This early work impressed many in the myelin field, including two of us (P.J.B. and J.L.S.) sufficiently that we went to NYU in 1984 in order to work with Dave, who was just starting his own laboratory. It is a testament to the happy and productive atmosphere of the fledgling Colman laboratory that, despite or perhaps because the three of us shared a 9 foot laboratory bench for the better part of a year, this experience was the foundation of lifelong friendships and a series of coauthored publications (most recently, Tait et al., 2000) . A later visit to Scotland, during one such collaboration, stimulated Dave's interest in all matters Scotch and culminated some years later in a visit to New Jersey to acquire a sheep's stomach in order to cook authentic haggis for Robbie Burns Night. While it took some time for the smell to clear, the good spirits survived even this.
In starting his own laboratory, David set out to clone several key myelin proteins using the recently described lambda GT11 system expression cloning system (Young and Davis, 1983) . This was an early, exciting era in cloning, prior to kits or PCR. David, who was an outstanding experimentalist, working with Lise Bernier, his first post-doc, generated a high-fidelity, size-fractionated cDNA library from the rat brain, which yielded a rich bounty of cDNAs for important myelin and neuronal proteins, including MAG, CNPase, and NF-M, among others-all isolated for the first time and/or contemporaneous with other laboratories (Bernier et al., 1987; Mentaberry et al., 1986; Napolitano et al., 1987; Salzer et al., 1987) . With cDNAs in hand, David then turned to studying the biology and trafficking of myelin proteins via expression in nonglial cell lines (D'Urso et al., 1990; Staugaitis et al., 1990 ), a strategy he and others used to identify the effects of mutations on the trafficking and pathobiology of myelin proteins.
With his relocation to Columbia University, College of Physicians and Surgeons in 1987, Dave's interests broadened to encompass the mechanisms of cell adhesion, including how myelin membranes form the compact, multilamellar myelin sheath. In collaboration with Larry Shapiro and Wayne Hendrickson, they used X-ray crystallography to determine the 3D structure of the extracellular domain of P0, the major structural protein of PNS myelin protein; they proposed that P0 forms homotetramers on the apposed glial membranes, creating extremely adhesive surfaces that drive myelin compaction (Shapiro et al., 1996) . At the same time, Dave became interested in characterizing the synapse as a novel cell junction, including the potentially conserved function(s) of the cadherins. This led to further investigations with Shapiro on the structural basis of N-cadherin homodimerization (Shapiro and Colman, 1999; Shapiro et al., 1995) and evidence that synaptic adhesion mediated by N-cadherin is modulated during synaptic activity (Tanaka et al., 2000) . Work on the synapse, including analysis of presynaptic organization (Phillips et al., 2001) , remained an important focus throughout his career.
In David was also a champion of fair and equitable policies in science. One of his first actions at the MNI was to establish the Dorothy J. Killam lectureship, given by women who have had an important impact in the world. David's impact also extended to the culture at the MNI. His warm, easygoing, and informal style, underscored by his typical attire of a white shirt and blue jeans, resonated with all; he could often be found in the halls immersed in an animated conversation with security staff, housekeepers, and graduate students.
Despite the demands of being Director, Dave sustained a vigorous research program. He and his collaborators demonstrated that cultured neurons readily formed presynaptic structures on synthetic beads coated with adhesive peptides (Lucido et al., 2009) , opening new approaches for investigations of synaptogenesis. An interesting twist on this story is that these synapses are active and therefore suggest a potential mechanism to link neuronal signals to synthetic targets for the development of brain-machine interfaces. In another recent paper, Dave's laboratory discovered a new role for nonprocessed procadherin molecules in the release of cancer cells from their substrates (Maret et al., 2010) , raising prospects of novel therapeutic strategies, focused on cadherin processing, to limit tumor cell invasion and metastasis.
As these studies make clear, David had a wide ranging intellectual curiosity, with broad and varied scientific interests. He sought to look at scientific problems from a fresh vantage, ready to tilt against prevailing orthodoxy as necessary. He made additional contributions to investigations of the axon-glial junction (Dhaunchak et al., 2010; Pedraza et al., 2001 ) and the evolutionary origins of myelin. In collaboration with Boris Zalc, bolstered by field trips to the Musé um national d'Histoire Naturelle (Paris), they inferred, based on the size of foramen in skulls of fossilized Paleozoic vertebrate fish, that myelin arose some 450 million years ago in placoderms, the first hinge-jawed fish (Zalc and Colman, 2000; Zalc et al., 2008) . In related studies, he collaborated with Dan Harline to examine the nature of the rapid, saltatory conduction in copepods as an example of convergent evolution (Hartline and Colman, 2007) . He recently became interested in the poorly understood mechanism(s) by which the myelinating glial cell establishes the multilamellar compact myelin sheath around axons: one of the most striking structures in all of biology. The conventional view has been that the entire inner turn of the myelin sheath moves circumferentially around the axon. Based on a review of older EM studies and staining of markers at the axon-glial interface (Pedraza et al., 2009 ), David developed a provocative but still to be tested model that the glial cell initially spirals around the axon at each of its ends (akin to a chinese yo-yo, which he would bring to lectures to illustrate the point) and only later fills in the remainder of the glial membrane.
Dave was an excellent communicator, which greatly enriched his science and aided his success as advocate and educator. As a leader in the myelin field, Dave was widely sought as an authoritative keynote speaker at major conferences. He chaired one of the earliest Gordon Conferences on Myelin (1996), and his insights and support helped to establish these conferences as a major forum in this burgeoning field. Dave had an informal style that sought to engage and challenge the audience, drawing on classical literature and popular culture to enliven his points. A recent lecture on the role serendipity plays in science, available online (http://muhc.ca/microscopestethoscope/article/microscope-stetho scope-2006-lectures-three-princes-serendipintroduction-breakthroughs-resea), highlights his gifts as a speaker. He was also pleased to playfully skewer pretensions. At a later Gordon Conference, he opened a talk with spectacular images of the universe newly revealed by the Hubble Telescope, beginning his lecture with, ''Just in case you thought you were working on something really important.'' Dave was a serious wordsmith, dedicated to the craft of writing. He often cited the quote (usually attributed to Blaise Pascal), ''I apologize for writing such a long letter; I lacked the time to make it short.'' Accordingly, his articles were typically tightly written and imaginatively illustrated (on occasion, doing double duty as covers of this journal). In scientific reviews, he was able to draw on studies in disparate fields to illuminate larger points (Colman, 1999; Dustin and Colman, 2002) . He used his pulpit at the MNI to pen engaging, topical articles for a general audience in his monthly Director's Corner columns on subjects including breakthroughs in science, the process of discovery, global climate change, and advocating for science funding. In the belief that children should be exposed to science early on, he initiated a project to develop an IMAX film on neuroscience specifically targeting a younger audience. Completion of this project will be a fitting memorial to his efforts to bring the excitement of science to students of all ages.
However, for many of us, Dave was more than a colleague we admired: he was a treasured and loyal friend. He was graciously available with sage advice on science, academic politics, and life. Dave was also terrific company and an excellent raconteur. He was a New Yorker by nature and nurture who referred to himself as a Jewish kid from the Bronx, with urbane interests in classical music, literature (particularly Shakespeare), cooking, and fine dining. He was also an avid collector and habitué of used bookstores and estate sales, amassing a collection of some 10,000 volumes of antique books, many on medicine and science. There was also ''country'' Dave, who loved his summer home in Maine. Here he would catch up on writing, but perhaps more importantly, he had the time and setting to indulge his interests in ornithology, astronomy, playing the banjo, and enjoying private family time, including stargazing with his daughters.
David knew he was fortunate in his life-with a wonderful marriage to Liz and a rich family life as a devoted father to Monica and Miranda-and he enjoyed the widespread approbation of his colleagues and had established a legacy of key contributions in neuroscience and high-profile, professional success as Director of the MNI. Although his time was unexpectedly cut short, he enriched the world and the lives of his loved ones and his many colleagues immeasurably. He will be sorely missed. 
